Summary. Immature female mice of the SWR/J and C3H/Ibg strains pretreated with PMSG showed higher incidence of ovulation when exposed to males of the same strain than did those kept isolated after weaning. Females of the C57BL/6Ibg strain were not affected. The numbers of eggs ovulated were also greater in SWR and C3H females than in the C57 females. When SWR/J females were killed after exposure to males for 2, 4 or 6 h, there was a 6-fold increase in LH levels at 6 h compared to values in isolated controls. It is suggested that adult male mice of some strains provide a stimulus which promotes release of LH in the immature female.
Introduction
It has been reported previously that male mouse pheromone(s) can influence the reproductive physiology of a female mouse. Male mouse primer pheromones have been shown to synchronize oestrus (Whitten, 1956) , block implantation of the zygote (Bruce, 1959) , increase the number of eggs released (Zarrow, Christenson & Eleftheriou, 1971) , and accelerate sexual maturation (Vandenbergh, 1969) in the female mouse. All of these primer pheromonal effects have been assumed to occur via olfactory-hypothalamic gonadotrophin pathways (Whitten & Champlin, 1973) . There have been only a few studies which have directly investigated the effect of male pheromones on gonadotrophin release (see Bronson & Stetson, 1973; Bronson & Desjardins, 1974; Bronson & Maruniak, 1976) . Bronson & Desjardins (1974) and Bronson & Maruniak (1976) found that exposure to males as well as to their urine resulted in immediate elevation of LH values, and the present study was designed to investigate the relationship between this finding and the observation of "male pheromonal facilitation of ovulation in PMSG-primed immature female mice" (Zarrow et al, 1971 (Winer, 1971) .
Results
Experiment 1 Analysis of variance revealed significant strain differences in weight at 27 days of age (F = 188-55, d.f. = 2/112, < 0-001). The mean ± s.e.m. weights of the SWR, C3H and C57BL mice when killed were 14-29 ± 0-09, 15-42 ± 0-15 and 11-44 ± 0-18 g, respectively. There was no significant difference in body weight between ovulators and non-ovulators. As shown in Table  1 , the proportion of females ovulating in response to exposure to males was greater if they were of the SWR or C3H strain. There were no strain differences in the occurrence of ovulation in the control groups. Data on the numbers of eggs ovulated were subjected to a two-way analysis of variance (exposure strain) which allowed for unequal cell frequencies (Kim & Kohout, 1975 
Experiment 2
Data on LH levels (see Table 2 ) were subjected to a two-way (exposure duration) analysis of variance. Experimental SWR females had significantly higher levels of serum LH than did control females (96-30 ±29-71 and 15-44 ±2-64 ng/ml,respectively; F = 9-06, d.f. = 1/42, < 0-01), although the LH levels were very variable in the exposed females. The time at which the females were killed (i.e. duration of exposure) had an effect on LH concentrations. Values at 14:00 h (18-25 ± 2-22 ng/ml) were significantly lower (F = 4-15, d.f. = 2/42, < 0-05 (Tukey test)) than at 18:00 h (109-10 ± 33-99 ng/ml). There was also an exposure time interaction in that LH levels after exposure to male for 6 h were increased 6-fold compared to those in control females (F= 3-11, d .f. = 2/42, < 0-05). (Bronson & Desjardins, 1974 (Daniel, 1971 ) because a second gonadotrophin injection is usually used to induce ovulation after priming with PMSG. It is more likely that differences in the pheromonal properties of the male account for the observed strain differences. The lack of male pheromonal activity in C57BL mouse strains has been found in other studies (Chipman & Bronson, 1968; Eleftheriou et al, 1972 ): e.g. there was facilitation of ovulation when C57BL/6J females were exposed to SWR/J males but no facilitation occurred when SWR/J females were exposed to C57BL/6J males (Eleftheriou et al, 1972) . Some C57BL strains are testosterone-deficient (Bartke, 1974) . Since several pheromonal effects have been found to be androgen-dependent (Whitten, 1966; Bronson & Whitten, 1968; Bruce, 1970; Eleftheriou et al, 1973; Vandenbergh, 1975) Mice of the SWR/J strain were used in Exp. 2 because the difference between the experi¬ mental and control females of that strain was greatest in Exp. 1, the LH levels after 6 h of male exposure being 6-fold greater than in control females. The variable LH levels of the exposed females were probably due to individual differences in responsiveness. When tactile stimulation was allowed, Bronson & Desjardins (1974) found a 4-to 5-fold increase in serum LH after 1-3 h of male exposure in young females experiencing a precocious puberty. Bronson & Maruniak (1976) found that exposure to male urine resulted in elevation of serum LH within 30 min.
Although the increased LH concentrations can account for the increase in occurrence of ovulation, it is uncertain whether the higher ovulation number is also a consequence. The male may also stimulate the release of FSH, which increases recruitment to the population of mature follicles. It is clear that male stimuli act directly on the secretion of LH, presumably by central stimulation of the hypothalamus, leading to release of LH-RH.
